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The CC nu_e selection (last
time)

Selection consists of:

* Pandizzle muon PID to reject muons
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The rest of this (very short) talk is my Neutrino energy (GeV)
attempt to expand (and rename) the
Warwick PID



The Warwick PID

MVA-based PID developed by J. Haigh and N. Grant

Warwick PID is actually five similar MVAs

e Each MVA uses the same input but swaps signal for a different particle type (muon, proton, charged pion,
electron, photon)

Plots below show the inputs.

All input variables revolve around a line fitted to the centroid of a 3D cluster

e Signal == electron shower and background == other showers. Events are ‘nue’ flavour swap neutrinos

e NB Signal is —NOT— cc_nue

Input variable: Eval ratio
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Input variable: Core halo ratio

L
© 0.25
0
Ny 2
Zz 02 . 3
= Ratio of central S
< o015 charge to outer -
charge s
0.1 e
5
@
0.05 S
=
S
O . 1 1 1 S
0 20 40 60 80 100

Core halo ratio [F]

Input variable: dE/dx end
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Input variable: dE/dx end ratio
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Warwick PID ROC curve

Background rejection versus Signal efficiency
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Credit to my K. Humphrey for the name

The Pandrizzle electron PID

» Pandrizzle PID: my attempt at expanding the Warwick PID to incorporate the latest PandoraModularShower
Reco + some extra variables

* Inputs shown below

e Signal == electron shower and background == other showers. Events are ‘nue’ flavour swap neutrinos

Input variable: Eval ratio
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Input variable: Conicalness
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Input variable: Distance of closest approach
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Input variable: Concentration
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Input variable: dE/dx (best plane)
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Input variable: Wideness
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Input variable: Core halo ratio
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Input variable: Displacement
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Input variable: Energy density
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Pandrizzle correlations

Correlation Matrix (signal)

Linear correlation coefficients in %
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Pandrizzle response (BDTG)

TMVA overtraining check for classifier: BDTG
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Pandrizzle ROC

Background rejection

Background rejection versus Signal efficiency
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Summary and what’s next

e CC nu_e selection used Warwick PID to select electron showers

e Warwick PID achieves a ~70% electron shower retention and ~70% other
shower rejection when looking at DUNE nu_e events

e Pandrizzle PID: cracking open the Warwick PID, removing stuff and adding
stuft

e Achieves ~80% for both electron shower retention and other shower
rejection

e Need to:
e investigate each variable’s biases/impact

e Propagate the new PID to the CC nu_e selection



